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[57] ~ ABSTRACT

A detergent composition comprising as all or a part of
the active detergent component (A) a mixture of up to
70% by weight of unbranched-alkyl ether sulfate, or
mixtures thereof, having the formula (I):
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R,—O—(CH,CH;0),S0:M - (1)

wherein R, is unbranched alkyl (CH3(CH,),—) hav-
ing a total number of from 6 to 15 carbon atoms
and having a carbon atom number distribution

such that the average carbon atom number is
within the range of from 8 to 13, n is from 0.5 to
1.5 as an average number in the mixture, and M is

alkali metal, alkaline earth metal, ammonium Oor
alkanol amine,

and at least 30% by weight of a branched alkyl ether
sulfate, or mixtures thereof, having the formula (II):

Rj

wherein R, is an unbranched alkyl having 1 to 12
carbon atoms, R; is an unbranched alkyl having I

to 4 carbon atoms, the group

RE—(i:_H—CHE—
R,

having a carbon number distribution such that the aver-

“age carbon atom number thereof is within the range of

from 8 to 13, and n and M are as defined above for

formula (1),

and (B) an unbranched alkyl ether sulfate, or mixtures

thereof, having the formula (IlI):

R—0O—(CH,CH,0),SOM | (1il)

wherein R, is unbranched saturated alkyl in which
the alkyl group having 18 carbon atoms occupies
at least 80 percent by weight of the whole compo-
nent (B), mis 1 to 50 on the average and M 1s as
defined above for formulae (I) and (II),

the ratio of (A) to (B) being in the range between 95 :
5 and 5 : 95.

7 Claims, Ne Drawings'
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NON-PHOSPHATE OR REDUCED PHOSPHATE -

DETERGENT COMPOSITIONS CONTAINING
‘MIXTURES OF ALKYL ETHER SULFATES .

BACKGROUND OF THE INVENHON

1. Fleld of the Inventlon .
This invention relates to a detergent composrtlon

which possesses excellent resistance to hard water,. in

which the amount of sodium tripolyphosphate -em-
ployed as a builder can be greatly reduced or sodium
tripolyphosphate can. be entlrely omitted, and which

possesses an excellent rinsing property. after washing.
2. Description of the Prior Art

Although the demand for sodium trtpolyphosphate as

a builder component in detergents has been i Increasing,
various limitations have been imposed on the use of this
builder because of the ‘wide-spread shortage of phos-
phate rock, its high price and the like. Further, it is
known that phosphate components contamed in_dis-
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charged washmg solutions cause. eutrophrcatlon and

pollution in rivers and the lakes. Accordingly, in the
detergent art, there have been serious problems of how
to reduce the amount of sodium tripolyphosphate and
how to utilize it moe efficiently in detergents.

Various attempts have heretofore been made to solve

23

these problems and these known attempts are gener-

ally divided in two types; one type is directed to a
method in which another builder is used as a substitute
for sodium trlpolyphoSphate and the other type is di-

rected to a method in which a surface active agent

30

possessing. excellent resistance to hard water is used as

the effective detergent component. In the former
method, however, there has not been discovered any

practical builder that can be used instead of sodium

35

tripolyphosphate and that will provide satisfactorily -

good results. with respect to washing, ablllty, cost and

other factors, safety and the like. In the latter method,
the use of hard water-resistant polyoxyethylene alkyl

ether sulfates (hereinafter referred to simply as “ether
sulfates” or “ES”), which are salts of su]func acid

40

esters of adducts of 3 to 5 moles of ethylene oxide to

higher alcohols havmg 12 to 18 carbon atoms in the

alkyl group, has been proposed and practiced. These
ether sulfates, which have good effectively used for
~ detergents, have a good resistance to hard water, but
they have a foamlng characteristic such that foammg
increases with an increase of water hardness at low
~ concentrations. This characteristic makes.it difficult to

remove foam during the rinsing step after washing. In

fact, in the case of ether sulfate-containing detergents

for clothing, tableware, hair, furniture or the like,
foams do not disappear smoothly and sufficiently dur-

ing the rinsing or finishing step. This defect in rinseabil- =
S
., . Re—CH=CH,~

ity decreases the commercial value of detergent prod-
ucts. Accordingly, if this defect can be ameliorated, it

- will be possible to provide a phosphate-free or low
phosphate detergent having a high commercial value B

and which can be easily used by consumers wrth savrng

of rinsing water. = - -
- In order to overcome the fore gomg defects we prevr-

“ously proposed, in the U.S. Patent Appllcatlon Ser. No.
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L ﬁ;“cﬁ'rCH}-fO‘(cmcn,o)'._soam |

2

detergent art, which detergent composition had a high
resistance to hard water and a greatly improved rinsing
pr0perty |

Since soﬂs adhered on fabncs contain various oily
components differing in the polarity, when surface
active agents suitable in its “affinity for respective oily
components are used, these oily soils can be washed
away more readily. Accordmgly, in the above detergent

free of 'sodium tripolyphosphate (phosphate-free) or
havmg 'a reduced sodium tripolyphosphate content

(low—phosphate) which has a high washing power, it is
expected that if ether sulfates of other types are used in

combination, the washing power will be further im-
proved. In. genera] by adding of these other types of

ether sulfate, excellent washing power due to high re-
sistance to hard water may be obtained, but the rinsing

property, another nnportant property, is degraded.

SUMMARY OF TI-IE INVENTION
We therefore fur’rhered our research works with a

“view to solving these problems and found that a phos-

phate-free or low-phosphate _detergent composition
comprising ether sulfates havmg a specific structure at

“a specific ratio has a good rinsing property and a syner-

gistically nnproved washmg power. We have now com-

pleted the present invention based on this finding.
More specifically, in accordance with this invention,

there is provided a detergent composition comprising

as all or a part of the active surfactant component, (A)
a mixture of up to 70% by weight of an unbranched-

alkyl ether sulfate, or mixtures thereof havmg the for-

| mula (I):

R—0- (CH_;CHEo)HsoaM | M

wherern R, is an unbranched alkyl (CH3(CH2),,—)

having a total number of from 6 to 15 carbon atoms
and having a carbon atom number distribution

- such that the average carbon atom number is
- within the range of from 8 to 13, n is from 0.5 to
1.5 as an avérage number in the mlxture and M is

~ alkali metal, alkaline earth metal, ammonium or
" alkanol amine, and at least 30% by weight of a
a branched-alkyl ether sulfate havmg the formula

San:

-CH—CI an
. wherein R, is an unbranched alkyl having 1 to 12
- carbon atoms,: Ry is an unbranched -alkyl having 1

" to 4 carbon atoms, with the proviso that the group

60

663,912 filed on Mar. 4, 1976, a detergent composmon

including an ether sulfate of a special structure having
“a greatly reduced number of carbon atoms in the alkyl

‘group, a high branching ratio and a greatly reduced
number of moles of added ethylene oxide, which spe-

v - -
e -‘: ok :"
65 et

cial ether sulfate had heretofore not.been used in the

.
a . .
.

Rs'

has a carbon atom number drstnbutlon such that the
average carbon.atom number is within the range of
from 8 to 13, and n. and M are as defined above for
formula (1), and (B) an unbranched alkyl ether sulfate,
~or-mixtures thereof, havrng the formula (III):

R;—-—O-——(CH,CH,O),.SO,M - (1)

o wherem R4 1S unbranched saturated alkyl havmg

from 14 to 20 carbon atorns 1n which the alkyl
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3
- group having 18 carbon atoms occupies at least 80
_percent by weight of the whole component (B), m
is 1 to 50 on the average and M is as defined above
for formulae (I) and (1), the ratio of (A) to (B)
being in the range between 95:5 and 5:95.

The detergent composition of the present invention -

has an excellent resistance to hard water, as good as

that of conventional ether sulfate-contammg deter-
gents, and it does not cause precipitation at all in water
having a very high hardness. Accordmgly, the amount
of sodium tripolyphosphate incorporated in the deter-
gent composition of the present invention can be

10

greatly reduced as compared with conventional deter-

' gents comprising as an active surfactant component a

linear alkyl benzenesulfonate (hereinafter referred to
as “LAS”’) or an olefin sulfonate (hereinafter referred
to as “0OS”’). Indeed, sodium tripolyphosphate can be
completely omitted. Further, even a phosphate-free or
a low phosphate detergent composition of the present
invention shows a very high washing power. Still fur-
ther, the desirable characteristics of known ether sul-
fate detergents are completely retained in the detergent
composition of the present invention, but the fatal
defect of those conventional ether sulfate detergents,
namely, their poor rinsing property, is substantially
overcome in the detergent of the present invention.
The detergent composition of the invention provides
good foam breaking during the rinsing step.

These characteristic features of the present invention
- can be attained by using ether sulfates having a specific
structure as mentioned hereinbefore. |

The starting alcohol of the component (A) has a
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short alkyl group having 6 to 15 carbon atoms, in which

the average carbon number of the alcohol mixture is
within the range of from 8 to 13, and at least 30% of the

 total alcohols should have a branched chain on the

- carbon atom at the 2-position (in the instant specifica-
tion, the term “branching ratio” means the proportion
of such branched alcohols in the total alcohols). Such a
- starting alcohol mixture is known and prepared for
- example, according to a process disclosed in the follow-
ing literatures: G. B. Borsari, F. Buosi and E. P. Fuochi
- La Rivista Italiana Delle Sostanze Grasse, Vol.Ll (Gi-

ugno 1974), page 193-207 and 253-265. The ether

sulfate mixture (A) can be prepared by adding ethylene
oxide to such an alcohol mixture according to a con-
ventional method and then sulfating and neutralizing
the adduct. In the present invention, it is critical that

4
formula (1) plus ether sulfate of formula (II) The bal

ance of the total ether sulfate surfactant component is

ether sulfate of formula ().
As the ether sulfate (B) that is used in ‘combination

with the component (A) to improve the washmg power

‘synergistically without degradation of the rinsing prop-

erty, there should be used an ether sulfate such that the
content of an starting alcohol containing an alkyl group
having 18 carbon atoms is at least 80% by weight of the
total starting alcohol. If an ether sulfate obtained from

an alcohol which does not satisfy this requirement 1s

employed, the rinsing property is reduced.
- In the detergent composition of the present inven-
tion, the total amount of the sum of the ether sulfates of

the above general formulae (I), (I) and (1I) is from

0.5 to 60% by weight, preferably from 2 to 20%. More

specifically, from 0.5 to 15% by weight of ether sulfates
of formulae (1), (II) and (III) can be used to replace a
corresponding amount of anionic surfactant in conven-
tional anionic powdery detergent compositions so that
the content of sodium tripolyphosphate thereof can be
decreased. When the detergent does not contain so-
dium tripolyphosphate at all, the content of the ether
sulfates (I), (II) and (III) is within the range of 2.5 to
25% by weight. In the case of a liquid heavy duty deter-
gent, the content of the ether sulfates (I) and (II) lS
within the range of 2.5 to 60% by weight.

In each case, it is critical that the ratio of [(1) +
(I1)])/(II) [namely the ratio of the component (A) to
(B)] should be in the range of from 95/5 to 5/95.

The detergent composition of the present invention
comprises ether sulfates of formulae (I), (II) and (1II)
as critical detergent component. It may further contain

- various conventional water-soluble anionic surfactants,
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except that it should not contain other ether sulfates,

‘i.e., ether sulfates having formulas different from for-

mulae (D), (II) and (IH), such as alkyl ether sulfates and
alkylphenol ether sulfates havmg 11 to 17 carbon

atoms in the alkyl group.
‘The detergent composition can contain water-soluble

amphotenc surfactants and water-soluble nonionic

'surfactants as additional detergent components. As the

water-soluble anionic surfactants that can be used in
combination with the ether sulfates of formulae (I), (II)
and (III), there can be mentioned the anionic surfac-
tants conventionally used for clothes washing, dish-
washing and hair shampooing, for example, alkyl ben-

- zene sulfonates, alkyl sulfates, a-olefin sulfonates, al-

- the number of moles of ethylene oxide added should be |

small, namely, within a range of from 0.5 to 1.5 on the
average. In the detergent of the present invention, a
delicate balance must be established among the carbon

- atom number distribution, the branching ratio in the

alkyl group of the ether sulfate and.the number of
‘moles of ethylene oxide added to the ether sulfate. If
the carbon number of the alkyl group is too large or the
branching ratio is lower than 30%, or if the number of
moles of ethylene oxide added exceeds 1.5, sufficient
foam breaking cannot be attained in the resulting de-

~ tergent during the rinsing step. When the number of 60

moles of ethylene oxide added is within the range of
from 0.5 to 1.5 as specified in the present invention, a
smaller number of carbon atoms in the alkyl group or a
higher branching ratio gives a better rinsing and hlgher
‘resistance to hard water.

The amount of ether sulfate of formula (I) 1s from
zero to 70% by weight, preferably from 30 to 65 per-
cent by weight, based on the sum of ether sulfate of

50
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kane sulfonates, alkyl ether carboxylates and fatty acid

salts having 11 to 18 carbon atoms in the alkyl group.

As the amphoteric surfactants, there can be used the
conventional amphoteric surfactants, for example,

alkyl betaines, alkyl alanines and alkyl sulfobetaines

having 10 to 20 carbon atoms in the alkyl group Still
further, there can be used, conventional nonionic sur-

- factants such as polyoxyethylene alkyl ethers, polyoxy-

ethylene alkylphenol ethers, polyoxyethylene fatty acid
esters and polyoxyethylene sorbitan fatty acid esters
having an HLB value of from 8 to 18. When surface -
active agents of different kinds such as those men-

" tioned above are used in combination with the ether
- sulfates (I), (II) and (III), in the detergent compos:tlon |
- of the present invention, it is critical that the total con-

65

tent of the ether sulfates of formulae (1) and (IT) should
be at least 2.5% by weight, preferably more than 10%

by weight, of the total active surfactant components.

The detergent composition of the present invention
can further contain from zero to 40% by weight of
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conventional phosphate builder salts, such as sodium

4,028,280

tripolyphosphate, sodium pyrophosphate or sodium

metaphosphate, from zero to 20% by weight of conven-
tional heavy metal-sequestering agents such as_nitrilo-
triacetates, ethylene diamine tetraacetates, citrates,
polyacrylates or water-soluble salts of a maleic anhy-
dride-vinyl acetate copolymer, and from 5 to 40% by

weight of conventional alkaline and neutral builder
salts such as silicates, carbonates, sulfates and borates.

When the detergent of the present invention is a liquid
detergent, it may further comprise from one to 20% by
weight of conventional solubilizing agents such as etha-
nol, methanol, urea, a p-toluenesulfonate, a xylenesul-
fonate or a naphthalenesulfonate. Furthermore, an
enzyme, a bleaching agent of the enzyme type, a fluo-
rescent dye, a bluing agent, a perfume or other conven-
tional detergent additives can be incorporated in the

detergent of the present invention according to need n

the range up to 3% by weight.
The present invention will now be further described

by reference to the following illustrative Examples, in
which all of the percent values,are by welght ;|

EXAMPLE 1

Powder detergents for cloths havmg the followmg
composrtlon were prepared by -using various:surface
‘active agents, and the washing power and. the rinsing
property after washmg were tested accordmg to the

:methods descnbed below

bbbl

(1) Composition of Detergent: . -
20% .

Surface active agent (ahewn in Table 1) y
Seap S 1.0%
Sodium tnpelypheaphate - mowioor:
s 20%
Sodium silicate - 10%
Sodium carbonate - 5%
Polyethylene -glycol (average molecular) t Q. 5%
I welght = 6000)
Carbexymethyleelluleae TP f 0 5%
Water | 10% -
Glauber salt _balance
. Total 100 0%

(2) Waahmg Power Test

In 1 ! of an aqueous solution of the detergeht were

dipped 12 artifically soiled cloths having a size of 10 cm
X 10 c¢cm, and unsoiled cloths of the same size ‘were

]/60 The washmg was conducted under the following

"conditions by using Terg-O-Meter rotating at 100 rpm. ~
The washing conditions and the composition .of the .

oil contaminant are as follows:

[ Washing Conditions] |
Detergent concentration: 0.1%
Hardness of water: 8° DH
Water temperature: 20° C.
Washing time: 10 minutes
Rinsing: 5 minutes by service water.
~ [O1l Composition of Oily Soil]

Cotton seed oil: 60% g
Cholesterol: 10%
Oleic acid: 10%
Palmitic acid: 10% =
- Liquid and solid paraffins: 10% .

6.

The reflectances of the unsoiled cloth, the soiled

-cloth-before washing and the soiled cloth after washing

- were respectively measured by using an automatic re-
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- cording color difference -meter (ma?fl11f=='l‘3'¢'-11'e‘5l by

Shimazu Seisakusho), and the washing power (%) was
evaluated calculated accordmg to the followmg for-

mula

(refleetanee after. waahmg) -
Washi %) = reflect fore washin
ashing power ( (raﬂeetanee of non-contami-

nated eleth) — (refleetanee -
hefere ‘wasl rng)

X 100

_Each value shown 1n Table 1 is an average value
obtained when the measurement was conducted on 12
sample sheets. . ’ |

3 Rinsing Property Test
" A palsator type electric washing maehme (manufac-

tured by Toshiba) was charged with 30 / of service

water maintained at 20° C and 40 g of the detergent
was added and dissolved in water by agrtatlen A con-

- taminated cloth prepared by coating 3 g of the above-

25
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- Index Bubbling State

mentioned model oil contaminate umformly on 1 Kg of

a cotton -underwear and was nnmersed in. the above
washingsolution. The washing was conducted for 10

‘minutes under violent agitation by normal direction

rotation ‘and reverse direction rotation. After comple-
‘tion-of the washing operation, the washed: cloth was

subjected to the-action of a-dehydrator. The washing

‘solution was dlscharged from the washing machine and

307 of elear service water maintained at 20° C was

'poured into the washing machine as first rmsmg water.

The dehydrated cloth was dipped in this rinsing water
‘and rinsed for 3. minutes .under violent agltatlon by

normal . dlrectlon rotation and reverse dlrectton rota-
tion. Then, the bubbling state in the washing tank was

evaluated according to the following standard and the
bubbling degree after first rinsing was determined. The

‘above rinsing procedures were repeated and the bub-

bling degree after seeend rmsmg was snmlarly deter-

mmed : | |
"The bubblmg state was evaluated aecordlng to the

_follomng standard

further put‘into the solution so that the bath ratio was 22

h"' i "I 3__..- -ﬁﬁ.,!;
-
ST

.5 bubbles rise like mountains and reach a meter
| panel of the washing machine.

4 - bubbles rise like mountains but they do not

reach the meter panel. .

bubbles cover the entire liquid surface in

a thickness of 3 to 5 cm.

2 - bubbles cover the entire liquid in a thtck-
ness of 1 to 2 cm.

1 bubbles cover about one-half of the liquid

surface in the tank but the other half of
. the liquid surface is not covered with bubbles.

0 no bubble was observed..

_ In the actual washing operation when the rinsing

index is 2. the rinsing is quite insufficient, and even

65

‘when the rinsing index is 1, the rinsing is still insuffi- '
crent and the rinsing is generally further repeated
" Results of the washing power and rinsing property

t_ests are shown in Table 1. In Table 1, the sample No.
13 is a detergent according to the present invention.
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| __Table'l__

| Bubbling Index
"Washing - first second

Detergent ' - Amount?
Sample No. Surface Active Agent - (%) of STPP Power (%) rinﬁng rinsing .
1 sodium linear dodecylbenzene-lulfenate ' - 20 250 -1 .0
2 ' - 0 - 149 | 0
3 sodium a-eleﬁn—sulfonate (R=12) 0 21.0 | . 0
4 sodium vinylidene type olefin- - | —
sulfonate (R=18) 0 140 1 0
5 sodium alkane-sulfonate (R = 15) 0 13.5 2 1-0
6 sodium alkyl sulfate . o -
(R=124, branching ratio = 36%) 0 20.0 0 0
7 sodium alkyl ether sulfate o o
(R = 12.4, branching ratio = 36%, n = 0 3) 0 23.2 1 - Q
8 sodium alkyl ether sulfate 5 _
(R = 14.5, branching ratio = 36%, n = 3.0) 0 358§ 2 2
9 - sodium alkyl ether sulfate L S o y |
| (R = 12.4, branching ratio = 36% n= l 0) 0 35.3 - 1 -0
10 sodium alkyl ether sulfate’ - 5 -
(R = 18, branching ratio = 0% m = 5 . 0 -+ 38.2 2 0
11 No. 7/No. 9 = 1/1 - 0 30.0 I | 0
12 - No. 8/No. 9= 1/1 0 35.5 2 1
13 " No. 10/No. 9= 1/1 0 . 40.1 1 0
"swr- sodium mpolypmplme

Hl lverqeeubonatmnnumherofﬂkylm
n: average number of moles of added ethylene oxide

®Sample No. 13: umpleeftheprenentmmtnn

As will be apparent from the foregomg resu]ts in
case of LAS, a most popular surface active agent, a 2
good rinsing property and a high washing power are
obtained even on washing with water of a hardness of
8° DH, if 20% of sodium tnpolyphoephate is incorpo-
rated; whereas the washing power is drastically lowered
if sodium tripolyphosphate is not mcorporated (sam
ples Nos.. 1 and 2). A similar tendency is observed in
case of detergents comprising other anionic surface
active agent (samples Nos. 3 to 5). Conventional ether
sulfate-containing detergents (samples Nos. 7 to 10)
are excellent over other detergents (sanmlee Nos. 2 to

(sample No. 13) has a synergtstncally lmproved washing
3> power while retaining a good rinsing property.

- EXAMPLE 2

Ina powdery detergent for cloths having the follow-
lng composition, the combination of alkyl ether sulfates
(ES) was changed, and the washing power and the
nnsmg property after washing were examined accord-

ing to the test methods described in Example 1. Results
are shown in Table 2. Compoemon of Detergent: |

Sodium linear dodecy lbenzene-lulfenate 10%

6) with respect to the hard water resistance. Among
these detergents, only the detergent prevmusly pro- E:J;ﬁ;;?(f)fmgﬁ'ﬁ: )g‘,:d B . 1%
posed by us (sample No. 9) is excellent in not only the Example 1] .
hard water resistance but also the rinsing property. 33.:,?"“.“ tripolyphosphate | “‘,2
Other detergents are insufficient in the rinsing property Polyethylene glyeel B 0.5%
or the washing power. Even if this ether sulfate (sample (average “;‘h'e‘]’::l‘l’u;:;"“ =6000) o
No. 9) providing a good rinsing property is used in water ' - 10%
combination with other ether sulfate (sample No. 7 or Glauber sait _balance
8), the washmg power is not particularly improved and Total :
the rinsing property is degraded (samples Nos. 11 and
12). In contrast, the detergent of the present invention | |

| “Table 2~

- ES ef Component (B)

ES Compotition

Added EO Bubbling Index

| -~ (A)Y(B) Average Alkyl . - Branching Wulung
- Detergent Mixing Ratio Group Carbon Ratio Mole Number Ratio = first  second
Sample No. (A) (B) Number (R) (%) (n) (%) = rinsing rinsing
O M
14 ~ (same sodium dodecyl benzene-sulfonate as | 20 [ |
L | ~ sample No. 1 of Example 1) - - e |
15 - (10 0 12.4 36 1) 39 1 0
o | (ume as sample Ne 9 of Example 1) |
16 0 10 8 0 5 20 2 2
17 5 5 8 0 5 26 2 1
18 0 10 12.4 0 3 38 2 - 2
19 5 5 12.4 0 3 39 2 1
20 0 10 12.4 36 3 4] 2 2
21 5 5 12.4 36 3 - 41 2 1
22 0O 10 16 0 1 37 2 2
23 .5 3 16 0 i 38 2 1
24 0 10 - 16 72 i 40 2 2
25 - 5 8. 16 72 1 . 42 2 1
26 - 5 5 16 | 72 5 - 44 2 1
27 -0 10 ) 18 - 56 5 42 2 2
28 - S 18 - 56 5 44 2 2
29 0 10 18 0 5 43 2 -0
30 -5 s 18 0 S 48 1 0
31 o . 10 18 0 20 44 2 0
32 5 5 18 0 20 1 0

49
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As will be apparent from the foregoing results, ES as
the component (B) capable of improving effectively
the washing power (washing ratio) without degrading
the rinsing property when combined with the compo-
nent (A) is a linear alkyl ether sulfate having an aver-

age carbon number of 18 (samples Nos. 28 and 31).
The detergents of the present invention (samples Nos.
30 and 32) satisfy the above two requirements (good
rinsing property and high washing power) completely.

The embodiments of the invention in which an exclu- !
sive property or privilege is claimed are defined as
follows: |
1. A detergent composition consisting essentially of
from 0.5 to 60 percent by weight of ether sulfate sur-
factant consisting of |

‘A. a mixture of

up to 70 percent by weight of unbranched-alkyl
ether sulfate having the formula

R,—O—(CH,CH,0),S0.M (D
and

the balance is branched- a]kyl ether sulfate having
the formula

| R,-*(i:H—CHzﬂo—(CHJ!H,O),.SO;M
R, |

wherein R, is unbranched alkyl having a carbon
atom number range of from 6 to 15 and wherein
the average number of carbon'atoms in R, of (I)
is within the range of from 8 to 13, R, is un-
branched alkyl having a carbon atom number
range of from one to 12, Ry is unbranched alkyl
having a carbon atom number range of from one
to 4, with the proviso that

R,“(IZH—CHE—
Ry

has an average number of carbon atoms in the range of -
from 8 to 13, n is a number from 0.5 to 1.5 as an aver-

age for each of (1) and (I1), and M is a water-solubiliz-

ing cation selected from the group consmtmg of alkali

metals, alkaline earth metals, ammonium and alkanol

amines;

and

B. an unbranched alkyl ether sulfate, or mixtures
thereof, having the formula (III): |

R,—O—(CH,CH,0),S0;:M
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wherein R, is unbranched alkyl having from 14 to
20 carbon atoms and R, has 18 carbon atoms for
at least 80 percent by weight of the entirety of
component (B), m is 1 to 50 on the average and

M is as defined above for formulae (I) and (II),
the ratio of (A) to (B) being in the range between 95:5
and 5:95 and the balance is water-soluble, anionic sur-
factant with the proviso that said anionic surfactant is
not an ether sulfate, or water-soluble, synthetic, non-
ionic surfactant, or water-soluble, synthetic, ampho-
teric surfactant, or water-soluble alkaline or neutral
inorganic builder salt, or water-soluble heavy metal-
sequestering agents, or solubilizing agents or water or

mixtures thereof. |
2. A composition as claimed in  claim 1 in which said

mixture of ether sulfate surfactants (A) is prepared by
adding to a mixture of alkanols having from 6 to 15
carbon atoms in the alkyl group and having an average
number of carbon atoms of from 8 to 13, wherein at |
least 30% of said alkanols have a branch chaln of R; at
the 2-position, from 0.5 to 1.5 moles of ethylene oxide

per mole of said alkanols, then sulfating and then neu-
tralizing that reaction product, and said ether sulfate

(B) is prepared by adding to a mixture of alkanols in
which the alkanol having 18 carbon atoms in the alkyl
group is at least 80% by weight of the total alkanols,
from 1 to 50 moles of ethylene oxide per mole of said
alkanols, then sulfating and then neutralizing that reac-

tion product.
3. A composition as clalmed in claim 1, containing
from 2.5 to 25 percent by weight of said ether sulfate

- surfactant, said composition being free of sodium tri-
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polyphosphate.

4. A composition as claimed in claim 1,bemng a 11qu1d
heavy duty detergent composition containing from 2.5
to 60 percent by weight of said ether sulfate surfactant.

5. A composition as claimed in claim 1 containing
from 2 to 20 percent by weight of said ether su]fate
surfactant.

6. A composition as claimed in claim 1 containing
from zero to 40 percent by weight of water-soluble
phosphate builder salts, from zero to 20 percent by

weight of water-soluble heavy metal-sequestering

agents, and from 5 to 40 percent by weight of alkaline

and neutral water-soluble builder salts selected from
the group consisting of silicates, carbonates, sulfates
and borates.

7. A composition as claimed in claim 4 containing
from one to 20 percent by weight of a solubilizing

agent.
k ok  k  k ok
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